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L"C©^it4Sfti/»Z rO«JoitO. 0 0 0 5-0. 3 m a s s % L"C*5 < &3?J&* 
*IK 0. 0005-0. 0 5mass%tLt^<ii:WH< > 0. 0 0 1-0. 
0 3m a s s%t LX&< *)&Z L<. 0. 002-0. 0 2mass%tLT 

10 0 2 5] 
[0 0 2 6] 

Z r fcPXtf/XttS i tl,zX *K MM • f&fcm®.<Dl&T*»SR 

ttfc/h*< Loo«#BWb«^4:a*»^5l»S*a<:«>KI±, Z r [Z r] ma 

s s%£, ±|BLfcfgHfc*5V»T, P, S i ^flLt, P^tl [P] m 

ass %3UiS i O^fi [Si] ma s : s %fcOWK#c£> %Wft#j8.3L1r& £ 7 K 

[0 0 2 7] 

-T&fc*,. »lS&9l3fcSMB#&fc:*oTWU Zrl*, PXliS i 
^tCt±0. 05^ [P] / [Zr] S2 5 0 (jf * L< «t 0 . 5i [P]/[Zr]i 
150, «t «9$?3: L< f± 1 ^ [P] / [Zr] ^60, *JSfctt2£ [P] / [Z r] s£ 
3 5) 5^ [Si] / [Zr] ^5 0 0 0 L < (i 5 ^ [Si]/[Zr] 

^5000, «£ >9$r;£ L< li 1 0s£ [Si] / [Zr] ^4 0 0 0, fcitfcttl 0s£ [S 

i] / [Z r] £2 0 0) 0|iWit*i?K^LT^< L <U PW 

S i Z&mZtZWr&lZltO. 0 5^ [P] /'[Z r] ^ 2 5 0 £ L < f± 0 . 5 [ 
P] / [Zr] ^150, i^iL<l±l^ [P] / [Zr] fSCIi2g [ 

P] / [Z r] s£3 5) JkVQ. 5^ [Si] / [Zr] S 5 0 0 0 (#* L<lil 0^ 

[Si] / [Zr] ^4 0 0 0. i^^KlilOO^ [Si] / [Zr] ^3000 

> ftfcfcttl 50^ [Si] / [Zr] ^2 0 0 0) Wi^^lt^i^ fcft^LTfc 

[0 0 2 8] 

ttz, &2§&W&nm&&iZ$>oXlis Z rf PXliS i<9-]?^$*^ 
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fcfiO. 0 5£ [P] / [Zr] £2 5 0 (ffJL<!40. 1 £ [P] / [Z r ] £ 1 5 
0, 4 *)jff* L< 140. 1 2£ [P] / [Zr] £6 0. *»fc:MtO. 15^ [P] / [ 
Zr] £3 5) 3U4 0. 5£ [Si] / [Zr] £5 0 0 0 (»£ L < {4 1 £ [Si]/ 
[Z r] £ 5 0 0 0. 4 Offt L< t42£ [S i] / [Zr] ^4 0 0 0, Sitfc:{43£ 
[Si] / [Z r] £2 0 0) <DMm t J&±L-tZ> 4 *) \Z^LX^< :t«tL<, P 
MS i *#8&S-£S*-frfctt0. 0 5£ [P] / [Zr] £2 5 0 (iff* L < (4 0 . 1 
£ [P] / [Zr] £15 0. 4 W 3: L< i4 0. 1 2£ [P] / [Zr] £60. *j& 
UliO. 1 5£ [P] / [Zr] £35) MO. 5£[Si]/[Zr]£5000 ( 
$jP£L<f4l£ [Si] / [Zr] £4000. 4 *) $f £ L < 14 2 £ [Si] / [Zr] 
£2 0 0 0) OB«^*lt4 4 ■? K&5eLTi3'< £*:jWBFS Lv> 0 
[0 0 2 9] 

*3»W3fcSt*^fc*o-Ctt^ Zrii S i **»$-frfcv>»£-fcf± 0 . 0 
5£ [P] / [Zr] £2 5 0 (0£L<f4O. 5£ [P] / [Zr] £ 2 5 0. 
*L<{4 1£ [P] / [Zr] £100. ftjgtC{4 2£ [P] / [Zr] £60) <Z>W# 
«in^i:^Lt^<it«iL<, Sit^*4»^(:li0. 0 5£ [ 
P] / [Zr] £250 (jfiKliO. 1 £ [P] / [Zr] £250. J: Off* L< 
{4 0. 5£ [P] / [Z r] £6 0) MO. 5£ [Si] / [Zr] £5000 (Iff- 2 
L<{4 2£ [Si] / [Zr] £5000. 4 *) $f £ L < f4 1 0 £ [Si] / [Zr] £ 
4 0 0 0. fcjftfcttl 50£[Si]/[Zr]£2000) <DmW$L±L~f%> 4 ? fcgfc 
fcLXiS < Z\t±mt LV> 0 
[0 0 3 0] 

ttz, *4 5&W3fcJt*Nr&fc:*oTM^ Zri^ P £=£^£*&Vv&^ 0 . 5£ [S 
i] / [Zr] £5000 ($fSL<{42£ [Si] / [Zr] £4000. i^ffiL 
<{4 5£ [Si] / [Zr] £2000. &MKl± 1 0£ [Si] / [Zr] £200) 
<OW%H s J8u5L-fZ> £7 K#ytLT45< Zktf&t L<. i P 3 0 

. 05£ [P] / [Zr] £250 (ffft L < {4 0 . 5£ [P] / [Zr] £150. X 
Off* L<f4l£ [P] / [Z r] £60. *££f±2£ [P] / [Z r] £35) M 
0. 5£[Si]/[Zr]£5000 ($f£ L< t4 2 £ [Si] / [Zr] £5000 
. 4 Off* L< f4 5£ [Si] / [Zr] £4000. m^ic{4 1 5 0£ [S i ] / [Z 
r] £2 0 0 0) <Dm&1)*j£3L-r2>X>) lcft3feLT*< Zt&lfft LV* C 
[0 0 3 1 ] 

*5H5!5fc5t«^Habot:{±. Z rM£. 0. 05£ [P] / [Z r] £2 5 
0 ($f*L<{40. 1£ [P] / [Zr] £ 2 5 0. 4 <9 jf f L < (4 0 . 5£ [P] / [ 
Z r] £ 1 5 0. «3t&C}4 1£ [P] / [Zr] £100) MO. 5£ [S i ] / [Z 
r] £ 5 0 0 0 ($f i L< {4 1£ [Si] / [Zr] £5000. 4 W£ L< {4 2 £ [ 
Si] / [Zr] £4000. «jgfcttl 50£[Si]/[Zr]£2000) ?>P# 
3*J&&1-£ 4 ? C^LtiS < £ ttfiff* tv> 0 
[0 0 3 2] 

£L<. Z r *&K&±fc^«taLT*J<#35»4$:\,\, Zn, S n, Si, Al 

, Bi, p bfrhmR-ztLZ im&±<D7tm*'5%ii-2>m&&x'$>ox. Jtithnttm 

[Zn]mass%. [Sn]mass%. [Si] mass %. [A 1 ] m a s s %. 

[B i ] mass %M [Pb] mass [Zn] + 3X [Sn] + 5X [Si] + 
3X [Al] +0. 5X [Bi] +0. 5X [Pb] ^1 5 0*ff*tP»fci"gfcJM!^H 
2>oTf4. Zrl^O. 0 0 2 -0. 0 3 m a s s % LT43 < £ t ififff t L < . 0. 0 
0 2-0. 0 2 m a s s %t LT43 < 0# ? S*rTr£>& 0 
[0 0 3 3] 

Pf4. ZrtBSi:, ^■et4i|jt*3go^B'fb i Sr#7&>tcHSit^-e#*tc-tr*^ 

ZrZliZr, S i <DftftTXmm*W®i\M1&* : §kmir2> 0 ^^SWftlili, 
mi ~*5 3&9S5feK«^O^rfLH*v»Tfe. PI^O. 0 lma s s%m±i: LT43< 

tBSE# 2005-3057881 
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»#ti^ P*£0. 0 3mass%^±iUJ5<ii-eift||g§^ S i 

P*£0. 0 2 m a s s %H±t Lt^ < i t tllffl^ii, 0. 0 3 
mass %JBLhfc < itti «9 .^KlSif S*i& 0 
[0 0 3 4] 

Pi^O. 3 5ma s s %Ja±fcfc* fc±IB«f&tt«&*n-*-&5&*, P**6»#Kt 

BWZRte-f d fc & < *tfi*fcfc»*fi&fcfRffl'ffc$-£a fcfclcti (HI 1 £ TO 2 
^*o-CliS i 5 fcfcftfcl*) , P**0. 2 5mass%^TfcL 

T^UWflK, 0. 2 ma s s %&Tfc LT45 < CL L < . 0. 15 

mass %JBlTt LT43 < :t#fit**^o 
[0 0 3 5] 

t^^T, fjl3, *4XlF»5 5&M3fcK«^-CI4, Pi^O. 0 1-0. 3 5ma 

S8%au<w*!), »4i&wgfcs«^t*o-ci±. p**«§**»^ p 

gSrO. 02-0. 2mass%^n:WftL< > 0. 03-0. 15mass% 

tLx&< zttf£t)ifrtL^ 0 ztz, miRvm2&mm&&i l z&^xi±, si*^ 

§**V>i§#Ktt, Pfi£0. 0 1-0. 3 5mas8%iUi<^S#*^ 0. 0 
1-0. 25mass%tUi5<it^iL<, 0. 03-0. 2mass%iU 
i<ii#i»lJffiL<, 0. 0 3-0. 15mass%fcU*<Cfc#ta-e*D, 
S i PI$:0. 0 1-0. 3 5ma s s%t Ui< 

. 0. 0 1-0. 2 5mass%tU^<it**ifiL<, 0. 02-0. 2mass 
%fc LX&< Zb&X Qffrt L<, 0. 03-0. 15mas8%tUi<ifc#ta 

[0 0 3 6] 

P£Z r3U4Z r, S i £ £ £ »c 4 <9 , KSf£»£ # 

tt £ <m&&<DU.nit* : ®i$km\~mz>tztb\z\$^ p [p] mass%^ 

_t|BLrt:$SB£4SV>T, S i *^O^TitS:#JSLTZ r [Zr] mass%Xli 

S i^fl [S i] t<Dmz&V>£ J )%Wm*J&±L'? &4?K&5£LT43< £i#jffj 

[0 0 3 7] 

?\ 0. 05^ [P] / [Zr] ^2 5 0 (&* L< }4 0 . 5^ [P] / [Zr] * 1 5 
0, 4«?£f3:L<{4l^ [P] / [Zr] ^60. WtMKit2^ [P] / [Z r] ^35 
) OMff^jaat-i"* 4-9 K&5eL-C45< Lv> 0 
[0 0 3 8] 

»2f&W3fc««^tc*oX-»4, Pf*, S i iStKftJ^-f, 0 

. 05^ [P]/[Zr] S2 5 0 ($f£L<(4 0. 1^ [P] / [Zr] ^150. 4: 
L< 14 0. 12^ [P] / [Zr] 5^6 0, *JSHi±0. 1 5 aS [P] / [Z r] 
^3 5) i ^ Kft5ElTi5 < C i: 

[0 0 3 9] 

Sfc* »3»Mgfcfrfl'fr^K*oTH, PI*, Si*ft*$*4v^0. 05^ [ 
P] / [Zr] ==S2 5 0 L< »±0. 5^ [P] / [Zr] ^250, 4 t?$f£ L< 

f4l^[P]/[Zr]^100, Jfcjg£(2 2£ [P] / [Z r] =£6 0) OH#*«jSA: 
« 4 dfcfcJgLTiS L<, 4fcS i *r**$**»*»c»4 % 0. 0 5^ [ 

P]/[Zr]s£250 (ff 4 L< {4 0. 1 £ [P] / [Zr] ^2 5 0, 4 OS?* L< 
(4 0. 5^[P]/[Zr]^60) «>H4ft4 r Jfc£'*-* 4 O KtfceLTiS < C i#jf 4 L 

[0 0 4 0] 

m4f£W&nm&&\,Z$)oXte. P*£. 0. 05g [P] / [Zr] ^250 
(»t L<tt0. 5^ [P] / [Zr] £1 50, 4 0 £P 3: L < {4 1 £ [P] / [Zr] 

HJiE# 2005-3057881 



mU 2 0 0 4 -2 3 3 9 5 2 : 9/ 



^6 0> &&\Z Si 2 [P] / [Z r] ^3 5) ©M-fctf'Jd&ft-rS J: d K*56LT*5 < £ 
Lv> 0 
10 0 4 1] 

tTt, »5 5&W3fcK«PJ^K*oTI4 % Pl^ 0. 05^[P]/[Zr]^250 
(Sf£ L<{40. 1£ [P] / [Z r] ^2 5 0> J: *) $f£ L 0 . 5 [P] / [Z 
r] 3* 1 5 0, JHtfctt U [P] / [Zr] ^100) ©HH^^"*-* <£ 7 £*fe£L 

[0 0 4 2] 

S i Zr, Pfcpg»K\ m»^t4*ii*jftO|R*B^4:«^K:|g*C:i:**t?§&tc-r 

5l&W&SW!^&^ftr*Lfc:&v>-r&. P S ii^O. 0 1 

mas s%£l±-C»»$itA**. ttfcfcl ~Jd3»W»K»ft^fc*o-C»±, S i***0 
. 2mass%JaitIli:&0, 0. 4mas s%a±TJ:OIf #K, Si 

*tf*2. Oma s s %JBLhT**»«frfcP t „ wm4kw&i±ux>xmMiz&m 

StiatfcK&tK Jg£ % Sii^2. 5 m a s s %J^±T«f4. P 

•fr*«r^^<t *) mmtonz&uzti* wmitt&mv&mzx zr + s i 

, Zr+P. Z r +P + S i (DMX*£ <9 3£< llffl £ *L £ £ Zr(0*^fMD 
Lfc»**Z r »in$H*"f KP&tf/XliS i *«llD**7t»^CI±S&*fl<j4«ai'fk« 
mimmZtLte^o fc*5> 4ma s s%£LL Oma s s %£l±) 

©Z n*-k^irZ>m&&K&\<*X£ *)mmt%2> 0 S iliWM^i^it* 

fc> ^S«ffl|}:fev^ Z r tMLtiliDt^ i i^f i Lv^ a S i fc, £ 

ft^rt&J^fiifcfiw ilLfcZrtrati:, t£» 2-5 
OmmSJj) (J?* : 1-1 Omra^JS) «tU> M^rtK&^-C 

[0 0 4 3] 

— Hi ~^5HW3fclCai^O'|SrtL^i5V^T^. P fcSfc^cr, 
Si 4-5. Omas s % *>Sx.TiB*|fc&j&irtS ^ . $0^*^#13rC&£m^, • f&te 

mEm§&m-k&Rxm%£n& $i± z*t& z t &X § ^\ ^ 4 5 i&to®^-^ 

fc:fev»-Cti\ Si*5. Oma s 8 %*m&xmtiaLX If&mMKM.&'otzlbmtfthtL 

^v> 0 sfc, s i *$.t LxffiMimm*&mmtzBtoxmim-fz&i ~~m3mw&n 

««B£^*tt £3^3 PSr*«$*4:v»»-frtl4, Sii*l. Omas 

s%£lTtU^<0!WiL<, 0. 8 m a s s %JJlTt LTi5 < <Dtf£ 0# * L< „ 

ifcP*#8&3-£&»-&fc»±, 4. 8mass%ftTaU<W$fSK, 4. 5m 

a s s %MTLTi3 < ©rt*i L<, 4. Oma s s%ftTatS< Wflt^ 

[0 0 4 4] 

L^^T, #4Xtf|&5S&W3fc«$li^-T?MU P£3»£«tS£K#J<b-f> S i 
*£0. 01-5. Oma s s %©l6B8C:&v*TMSt-*#tefcJ&DTR£LT*3 < i&g 
Wxfcf, 4~30mass% (0* L<(il 2. 0-2 6. 0 m a s s <t »9 
$f£L< til 6. 0-24. Omass%) <DZ n^TtS i £ 2 . 0-4. 5mas 
s % (£f 3: L< J42. 5-4. Oma s s%) ^Sn^-^-Si:, ^-y/y^-*M«r^*-r 
£Pb, BifM^^v^Ck P b Ktf t^i^il^f 

a„ $e>C Pi^Ti:i3V>Tli, «fL^«ffltt*?|fiii-& £ 
■^Hi*K> ttfifiSr*H»*v»uaSF»c««B'f|;i-ai tj6*-t?§4 0 Cu-Zn-S i 
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^Hi^y ?W it^f,, Mini WJSftJBll, K 'J )V®mm \z^ 

fc£fcs*&Ta&* 0 s i *r*?)«llBMl:7E*2: Ltffflt^il ~^33fc 

*S*fcv>ar#) „ S if^O. 01-5. Oraa s s%t Lti5<#^^ 0. 2 
-5. Oma s 8%tUi< Z.£1ffitL<^ 0. 3-4. 0mass%tLT*<: 
t#J:f)ffJL<, 0. 4-1. 0ma8s%iU*<O3j»*a-e*D, *^P**« 

tt, S if §:0. 0 1-5. 0mass%tU*<W*»), 0. 3-4. 8mas 
s%tLX&<ZbjtmtL<* 2. 0-4. 5ma s s % b LX& < Z. btf £ V 
<, 2. 5-4. 0mass%iU^<O/5 s flt^J„ 
[0 0 4 5] 

Si^ZrXliZr, P b&mmt& H t \Z £ *) , %mnm&&**<D& J &* 

M&m*^k&zt*(Mi£ i ffi.<DMik*m^mzmz>tztb\z.fc^ s \<o^m. [sn 

mas s%£, ±IBL^HH^^V>T. P Sit: fcs&jfcL-CZ r^tl [ 

Z r] mass % b <omz*.<0 £ *MW*JgtfL'*Z £ 7 KSHfeLT* < ZbUffit Lv> 

o 

•*-fcfc*>, il^ScSi^^^otli, Sifi£, P**«S$**v>»#tc»±0. 5 
=£ [Si] / [Zr] =£5 0 0 0 ($f £ L< fi5=£ [Si] / [Zr] =£5 0 0 0. <fc *) 
ffit<(±10^ [Si] / [Zr] =£4 0 0 0. MJCti 10^ [Si] / [Zr] ^ 

200) <DmmmAL-f& £ ? k^^lx^ < zbum* l < , s^p******** 

fcttO. 5=£[Si]/[Zr]=£5000 ($? * L < l± 1 0 =£ [Si] / [Zr] =£4 
000, «fci9$f£L<Jil00=£ [Si] / [Zr] ^3 0 0 0, fli:{il 5 0=£ [S 

i]/[zr] ^2000) <Dmmm$.-r% £o k.$&lx&< zbtmt lv> 0 

10 0 4 6] 

tiz, $£2§kW&Wm&&K$>oXli, Sifi£. P **«$-fr4v>#^tcj± 0 . 5 =£ 
[Si] / [Zr] ^5000 mt L<i± 1£ [Si] / [Zr] ^5 0 0 0, J: 0 
tL<(i2^ [Si] / [Zr] ^4 0 0 0, MMKlt3^ [Si] / [Zr] ^200 
0) i ^ flfttLT* < i L < , *fcP*#8S3*.&»<££tit 

0. 5^ [Si] / [Zr] ^5000 (ff * L< lilS [Si]/[Zr] ^4 0 0 0 
. «£ <90£ L< i± 2 ^ [Si] / [Zr] ^2 0 0 0) <OW$k&mLlT Z> £ i CftJgLT 

[0 0 4 7] 

£ fc. #3f&9!Sfc5rai'&-£fc*oTMU S i 0. 5^ [Si] / [Zr] ^50 

0 0 (0JL<ii2^ [Si] / [Zr] =£5000. J: <9 L < 1 0 =£ [S i] / 
[Z r] ^4 0 0 0, JKSKtt 150^ [Si] / [Zr] ^2 0 0 0) OHI##^fcj£-f 
Z> £ r> KVtfcLX & < Zbitffi* Lv* 0 
[0 0 4 8] 

m4§£W&nffi&&K$>oXii, S iS£. P**»L*v>#^0. 5=£ [S i 
]/[Zr] ^5 0 0 0 (£Fi: L<tf2=£ [Si] / [Zr] =£4000, J: L< 
Ji5=£ [S i] / [Zr] =£2000. *ittet±l 0^ [S i] / [Zr] =22 0 0) O 
mm s f&3Li-Z£ol,z-®:fcLX$i<z:bi>m* L<. * P l±, 0. 5 

^ [Si] / [Zr] ^5 0 0 0 ($f£ L< ii 2 ^ [Si] / [Zr] =£5000. «£ *9 
$f^L<{i5=£ [Si] / [Zr] =£4000, *i*K:tt 1 50=£[Si]/[Zr]=£ 
2 0 0 0) <vm&&i&3L-r 2> £ t izfcfcLX & < Zbtfftt Lv> 0 
[0 0 4 9] 

m5f£W&imm&&lZ$>^Xl±, S i 4£, 0. 5 =S [S i ] / [Z r] =£ 5 0 
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0 0 (tt* L< (i 1^ [Si] / [Zr] ^5 0 0 0, J: L< tt2£ [Si] / [ 
Z r] ^4 0 0 0> *«KI±1 50^ [Si] / [Zr] ^2 0 0 0) ©WfcjWfcfc-*-* 

[0 0 5 0] 

Z n t± Z r ^m-fb, SMfcn^fcBfrjhLaHfcfrLte, M, ft#S&K, 
, ttlWtt«rfiI±$** Z n Mxlf, CutZniS i 

, Al, X (Sn, Sb, As, M gmfrt>M1R.2ft2> 1 «£Ui©7G3!f) , Y (Pb, B 
i, Se, Te,_Fe, Ni, Co, C r bMIRZ ft* 1 m&±<07tm) frhMtfiZ 
tl& lWek±<&jz%tfrh%:&m&&iZ'D\t*X&* ZnM©7Cl©^tf [Cu] [S 
i] [A 1] [X] [Y] ma s s 963*6 0s£ [Cu] -3. 5X [Si] -1. 8X [ 
Al] -0. 5X [X] +0. 5X [Y] +aX [Mn] s£ 9 0 ©B#fc#t4»^IC, 

Mm&&<Dmj&7GmMK&frL, Zn£3. Omas s %JSL±^-f- &m&tei3\<* 

«UB-ffc«:BIS±TN [Cu] - 3. 5X [Si] -1. 8X [Al] -0. 

5X [X] +0. 5X [Y] +aX [Mn] ^ 8 8 -C&£ £ t L < . 62^ [C u 

1 - 3. 5X [Si] -1. 8X [Al] - 0. 5X [X] +0. 5X [Y] + aX [M 
n] s£7 2t?**ifc^«t L<, 64^ [Cu] -3. 5X [Si] -1. 8X [ 
Al] -0. 5X [X] +0. 5X [Y] + aX [Mn] ^6 8"C*Sii#taT*U 

nm-t&o ±|B^^^v>x. afi [Mn] i [Si] i: OMffifr <fc oT^a& <b *l 

-S-fit-e*) 19 ^ Mnf^O. 5 ma s s %J^l±t?aboTE.o 0 . 2X [Si] ^ [Mn] ^ 
3. 5X [Si] ©tltia = 2tL, £W^dia = 0. 5tf-S 0 fc*J, Z 
nfcWU i^S-^-t-*«^Olfc/SC*^:(i^Ttf«ail3&**l3, MA if. 3 0 m a s s 
%<DZ nMot^iiCJ; 19. 0*tJl 5 OtTW^i:^^ t£3fceo 

TWH4MMJIS CAC 4 0 6) J: *) 1 0 OTC.Tlf S U;i ? oT, Zn 

t»fttiii#i?i4, iOiHZnUi^Mtt, S i ^i^^c^cit), 
[0 0 5 1] 

^ Z n* iHi «?XJiZ ntSi fctSfttitfcKJ: >K IMHKJtLT 

S6*^iji§ (&J2 0 01C) KT**»K &IS*fliv>fc*ji (©JEEHii, **^X, *vf** 
*?VV7 K) Mf5fl»e>«fi:fca:«K tl:f£*T^-?, 

-T^^yx^i T'aTfg 4-k5yV ? K(:ov»t tt#»ikt»tS8 t? oiiftt^I* £ ft 
ZZtfrh, mm*mmittZ*tmK!$lZ&mX'$>Z> 0 illf, Zn:i6~25ma 
ss%MSi :2. 0-4. 0mass%^Mt5Cu-Zn-Si|i^};^o 
Ttt 1 £*LfcZ rift VP *$6fln fc«fc ij, @Mf^8 5 0t:$t'T^^ 

£©lHj3W>ftT*fcJ: ^ £#£F e%kttme>mMZtfimi-Z>Zt&X'&& 0 ttz, Zr 
ifttfP&^JuLfciggfC u-Z n-S i|i^il:*oTlt ^»ikl*tw*»taHfflOj|* 
**fctf*0. 01-0. 0 5mm Mft?tLl,/;J{), »i»t£K«*L 

% -T*y Yis*-t7tX*vJffit%& 0 StCu-Z n-S i ^jPS-fr&ti. P b 
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[0 0 5 2] 

tit, Mgmt4t©n*»^, *<D^MI±0. 0 0 5mass%a±^5 

tf><b, ii«S||#|<ftoT, Zr#SKioT«»5Wjim*. L*U Z 
r«AttTfc, *»fcO. 0 0 5 ma ss%£l±OMgm§*ti< fc, SJ& 

[0 0 5 3] 

* it, sni z n ^amhc, m^r-amm^m^z-^k.^mmi^^^, z r tp 
Minz&mkR^umftz&2>mm*m~t2>&, z n<D^rxmzmm\z 

[0 0 5 4] 

A 1 {±»tLtt^lR]±S.^Z r (Omit, mt n * O Rrifc. *• ® 0 , ZrhPW 
52? 1 ? ****** £fc * =i ***®l*^**t*teli*fc©»**^<fc^tca»=& 

[0 0 5 5] 

Fe, Ni (MCio-CliCr, Co) tf^Zti&Ws^ ^tLh<D^Mit 
, »*ttoaWB^«ria*Ji-CO. 5mas3%flT (SP£L<tt0. 2 5 m a s s %JSTF 

m&tmmft (B#fcii, Zr. P, Sii:U^»«t) ttt»f*«F#5B*i:LT« 
i 6 ni>©-e*4, S»7C*O^*5ft*0. 5 ma s s %fcjg KJ4, 

S*?c**»Z r «fc ^5feL-CPiMt^t^^ P#ra*S*tT«*fflfc:|oj|o« 



[0 0 5 6] 

**R-fc^&«3fcK«!^ (E-fr»«rS»Bfc««!^tz*v>TiRF5e-r*ieHti-*Z r 
, P,_Si, Zr, PXiiZr, S i *tt-f2>m&&*m<) fcJfcLT. #^J^60#tt 

&<?>^ib, m&&-z<Di><D<Dm&MjQj:&z&i%-tz %<r>x^> «k fcji&KjE®, «jt # 

[0 0 5 7] 

»«KJ:^tf, «&« (»a»*. &wmm, temmm, &mmm, r^*** k 
?Ll?L n * h * ^vvstk (fffittiD ^lijnMffic 

0%~2 0%m±|Rj±U #WKov»TtR|tSija±fc«:*) . lift « 

&>bXl!li&n<7>milk®Z&ZZt&XZ2> 0 tiz, *»58tcj:*Ltf % UnX^ (#m n D p , JE 
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^kudx^/Jn$v^ (6 5~8 5%mT) fctommmM#&&&ffl&zti'it:^z± 
* e> ^ H H H fiojDi k «t & m^ffl-fb ^n^ct^x-i* v>»£- k <> % ^ H B B s«*ffl Tirana- » 

<om&& m&mmi?&) xitmmmi: (mmsM, mmwm, mtm) &*rv>#&v^ 
T&wtft^motz&ftK&^xb. mmtoi:*nm£irz>zbii*x'%2>o zox^k. # 

(it«ip n n) fco\,>Tt4. «5fcKfH^W«kIHI#ffi*f^a#*fi:H^«)il*fittK 
[0 0 5 8] 

fctfcT, t£3fc<£>»lb¥*fe> WxfcTiaiTJfc^*: (B) •fSCiotli, fa 
£k%L<DfikM'ik*nmX'£tztLXt>, ^-K^#yF (»*Bfi9*«5R«0 

n - y g > a n - y g >*i:^t itftttKSft 4 OT?* 4 e 
[HJ&M 
[0 0 5 9] 

Sl-$5C^tilI«Oi^No. l~No. 5 OJfetTtCiH^No. la -No. 
50a (No. 3b, No. 34b. No. 38b RXfN o . 3 8c *&t?) fc, «fc 

. Xli, MiNo. Xa, Xb, Xct--£S*Lfcv»flbfflffe3C3KS* (Z r t P&tf/Xtt 
S i fc*»e>4;4) Xtt-tO-SSOTcSfSrlfev^r, fMf trli^No. Xa, Xb 
, X c tm— ti-%>*§kW<D&.nm&&X$>Zo tfz, I^No. Xa, Xb, Xcl± 

„ ztLiz&tii%^mRfo%m&xi**<o—n<DK : £*m^x, mj8.7Gm*&im&&N 
o. xtm— t-tzmftnm&&x'$>z> 0 wl&, tw^No. 1 at±. wmitit 

t^^J, ^tMfl^No. 38al±Zr, Pt*tt4v^tlfeV»T, 
«3fe«fli#&No. 3 8 btiP&^Lfcv^fcl&^T, JMIMMo. 38c 
UZrmUv>jS*|v>T, flTftfc* 5fc®i^No. 3 8 ^«7G«^|WI-«!:i-^> 

7C*v>t TNo. Ya (No. Xa) J t?m-t&3L9tm 
^No. Yali, $f^No. X a P9-0«#^^*4i i t*l*L-CV»a 0 0f 
xtf, ^ltC^V^T TNo. 8 a (7 a) J t^tStStfi^No. 8 a fi&efeK 
MiNo. 7 a O^^^T'dfe^o 
[0 0 6 0] 

m&Ali* m.l-~&5K&-tm&<D&&tm (No. 4 8 -No. SO&tfNo. 48 
a~50a*l<) Lfc±* 2 0 0 *Cfc^3fc Lfc«fe«fiHfifc:*&tf £ t 

JroTffibixjfcR^flc (US I 4 Omm, : 2 8 0 mm) OfcOT'&£ 0 
[0 0 6 1] 

|W|-^RS^ (It@ : 4 Omm, S£ : 2 8 Omm) ^)^t^-&o #§5SA, 
[0 0 6 2] 

ttSiiEf^F 2005-3057881 
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tf&^Bl^WS (¥^b h h^#) ZMfcLtzo ^r<D^li, ii3~Sl 5 C^-fii 
*)X$>^tz 0 
I0 0 6 3] 

#«*«la, b*^jis z 2 2 o i Kj&jg-ta 1 o*tuiw-*»«tu 
^^Kio^rrA^^-a^iistijyR^ji^gigRttJRtfTV^, (o. 2%##) , 

^ISB^^S-Wt/tfflO^L^o *<&tt*«U g6^1 OMtl 3-il5 
[0 0 6 4] 

[0 0 6 5] 

£*i<b«>£fc*e>li#3rt.*J:$fc % »£#3iO:*i|ifctRjffl'ftW\ Zr, P, Si^ 

tifr*m&xsm-?z>z. t KX^xitxitPRzrs i zmmi-zzkizx^xizmm-rz 

•K Zr, PXUZr, P, S i * ttt I. i t C J: o t i f) If Wfc 

tiz><Dx&z> 0 taam-fbogaett^ mmzti&mmiKjtmzx *k zr + si, z r 

+ P, Zr+P + Si0ffi^i<ft9tv»* 0 
[0 0 6 6] 

Hi, H5, 0 7. HI 9, 1211 lRlCBl 3 -Hi 7 i±, 3clM^No. 
3 8~No. 4 7^?>^^^MAO^y^>^^^-e^)l5 > IH2~|H4. HI 8 . 

H 1 0 RV?m 1 2 tt, «gfcKjB^N o. 38a. No. 38b, No. 3 8cMNo 
. 3 9a~No. 4 2 a & &#i£AcD^ y f>7fflf*T^-S 0 £ft<bH 1 ~HI 1 7 

o 

[0 0 6 7] 

&2 $%\>xTxibvx pm-Fic, 7 , $, ftmz^mt^x^^ ^<o\zo^x\tmw.wm 

[0 0 6 8] 

ttz, ^6~^i 0 tmi 3~*i 5 tzitm-rtuxwbfr* x 9 tz, &mm&&iz^> 
iiHLx$mmmznm-?zz.k&TtMk%2> 0 

ffifE# 2005-3057881 
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[0 0 6 9] 

^~a$±mK[*}±LX^2>a L/d ? ot, tt^Mfbxt^iit S i t }: J: o t It 

tfe&*lRj±-t Sit £ o 

[0 0 7 0] 

m%fcfr%7 it^ti, ^-K*#y hoH£.&&<, #MJl®£M#>Tr§-'brtH;:i-&£ 
[0 0 7 1 ] 

Z>?Lt\Z$:oXVkhtLtzWmttXlb2> 0 -f&fr*,, S&HaiDX^C^ OT^No. 2 
4, No. 25, No. 30, No. 38, No. 45, No. 4 6 25.tf^K^^N 
o. 24a, No. 25a, No. 30a, No. 38a, No. 3 8 b £>#|£|A £3f tB 
Jt: 4, iPX^: 7 5%XWm^Zt\<Z£^xnbi%tzU&2 0mm<D%WW<DWmttX~ 
%> "9 > S^tHII^-D fi, 5fe«$i3#^N o. 24, No. 25, No. 30, No. 38, 
No. 4 5, No. 4 6 RZF®L$cnM&&N o. 24a, No. 25a, No. 30a, 
No. 3 8 a, No. 3 8 b <DmnA*W tBJt : 9 , flDX^ : 8 9 %ffllBti £ fr£ o 
T#fbtL^it#l 3. 3mm<75^L#t>cO#tB*t-e^^, 0 £ fc % Sfc|HJJnX#E 5fcKS!# 
^No. 24, No. 25, No. 30, No. 32, No. 34, No. 35, No. 
38, No. 45, No. 4 6 M^I^N o . 24a, No. 25a, No. 3 
0a, No. 32a, No. 34a (No. 35a), No. 34b (No. 35b), 
No. 3 8 a, No. 3 8 b omMA £— j2ft£ 1 0 mmO»fM^<0^)btH#ffi-t £ 

[0 0 7 2] 

fU, gfcRffl^&No. 24, No. 25, No. 30, No. 3 8^^!^ 
tNo. 24a, No. 25a, No. 30a, No. 38a, No. 3 8 b ^SkF^D 
X#C, DCowt, ±SBL^tra«iJCLT¥*&*t**fcSS:«l5fe-t* J IS Z 

2 2 0 1 KMMlTZ 1 0t^/t^»tt, £*>WKJi-fc:ov>T, 7A*?-SD?iB 
K««tcj:*g|gitt»*ffoT»* (0. 2%W*) , &#.5£ft. SlSS&S&WtffciiiJ 
^Lfco fOgltt *1 6 \Z7F-tmiOXibvtZo &#a&&{±> No. 2 4, No 

. 2 4 a<^#^^inX#C, DfrCOV>TO<^il!l^L^o 
[0 0 7 3 ] 

ttz, &&M\\JlttC, D, Ei:ov>t, mmi&moWffi (iHt^on^Rg© 
[0 0 7 4] 

^Jiil^ACJfcLT/J>$ {*oT^^ J , -eo^Mbgti. flDX^ : 8 9%<^inX#D 

tSnx^: 7 5%ojmi#ctT^#<i4i. (inx^^/j>$v>^tc(i % fMinxK J: 

V* (7 5%) 2JPX#C fcinX$S<&i*v» (8 9%) iJPX*tDtT% ffimim.tftfi £*&*>$>-? 

MoitCf^ JnX^EOWv»«5fc*«3^iPX*fD J: •) & TO*ih&tt«J&*'> $ < & o 

D«t 19 t f ^^StS^l^f £17 1 4 o t v>J „ 
[0 0 7 5] 
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(-jttfc. 8 0%m±) -eipxL#^v^nxtf^ov>T*>, ^^fi^Wkta^ttw 

rf4lf jl * )V ^ -it £ HI & £ b &"C # & o 
[0 0 7 6] 

itz, 9fcKSH^K:ov>Ttt, HMWJnXWC, D, EOMtUc^-cfc, ftffiJBflStfco 

^•coshm* roj xtt r^j -cfcofc**. t$fi^No. i a ~No. 3 7 a no 

[0 0 7 71 

(% I A C S ) tt, SRiiKHoM^i (17. 241X10-9^0 - m) 
[0 0 7 8] 

r-*«? (-«t±, tf #mwipj±LTv^) , uMsvmmttTtm z r ) * 

[0 0 7 9] 

Oi^ixn-y'gvan-yamh, ("ISO 6 5 0 9J K&feZttzmM&m 

rjis H3250J KM^fi^^m^ftw^i^otzo 

[0 0 8 0] 

■t MHA^&iOl? tBL/vrfftPRc, Pg2mraC;XjV^fILt, 3 0<Ctf>S. 
Si#Tt*3%©M*^ 1 1 m/s©llfltt, >=rn-y 3 h 

*fr&v>, 4 8B#^«i§L^^^Ma^iO^L7to * ft 8 fc^-fii *) «e 

[0 0 8 1] 

4fc, riSO 6 5 0 9J OJttiE»JB«itt»tcov>-Ctt, »»A*£>#8tLfctft*|-* 
> **9WftB5*«^R#tB*f<^««lllL*lRlK*fLria^| «t 7 ^Lt7x^- JV-WJiS 
Sft#ftli«:J.> U-jK^J: l? 1 2 0 0fjT?fiLfct, £ 

fttt (C u C 1 2 • 2 H 2 O) ?)7jc?#i& (12. 7g/I) *£i**U 7 5t« 
*ftTT?2 4^B«jfLfc^ *»«C^*e>flJCffiLT, * OWLM&ffi&mZ (ft 
;*JfcJE#Jfctttl&$) £M5eL7t 0 tt> ft 5 -ft 8 K^ii ») -e& o tz 0 

[0 0 8 2] 

4fc> TJ I S H 3 2 5 0J ©i£#JRft«ftftUfcfcov>Ttt, «fJftAtf»fc*M*Lfc* 
#M>tt#- ("PI : 1 0mm, fiS : 6 0mm, J¥S : 5 mm) 4 5° ^^tV?tt (Jg 
l»«7-/H 5mm) Kffim-tZ (3I5I£ITO£ fcfWp-T *) SBBMSsSfcifc 
Lfc±-C> 12. 5%<^T>^^T7K (T>-=B-T *«©«I*t?**fe 4 O) £A*L7t 

m-^o7>ti7m (2 5*0 *lt\ Br£«>««Fi$ra ( 

*_h, ^»tt»o«a*L<o^#E«ra:^:tt(i of)tiiL, m^Ltzo -f-osMftwu fts~ 

ftl 0 fczjx-fiiO-C&ofco ft8~ftl 0fci3V*Ttt, T^^-T^H^^-C^^Bf^ 
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v>T4flB*t3&*^<Bie)e>*L3fl:*»o/i4<DK:ov^ , rtt TOJ X~tfL?z 0 
[0 0 8 3] 

[0 0 8 4] 

»»FI±, *5Kjjp+3fcJt»^No. 48, No. 4 9 RXfZtUb izftj&l- 
l*4No. 48 a (XliNo. 4 9 a) <D$m®t LT*j«i©ftJEE*j6fc J: oT#fc 

[0 0 8 5] 

*<Wk**Bi-*k*j=, mi 8^^i-$p<. *at^-^*#watAffipfiiiA«rwwfU"c 

^h b h &@) fcflriBITOfcL-CWS&tS |»x? ^>^W£0 l 9 ~0 2 1 Ktf 

-t$p< N ^niti^ufeo mi 8fcjjc*sn<, »WFo»it«BB*»t>»jRUfc j i s 

Z 2 2 0 1 KftfetZ 1 0-tKm>T-^«L^ CLCDiftgUtKov^T, 7AXy~M75 

m&,w<mK£z>mmx.%i*ftvxMi} (o. 2%»*) . dmmzRwcF*mfcL?z 0 

[0 0 8 6] 

*i iwhi 9~@2 1 frbmbfrtezo mMFizo^xi>, &%m&&i±, & 

^cKii^^JtLT, &&&#itttzmM{kZtLXt3i)^ ZtzMD, zmmzRZ/wv 1 ?) 

*o £ »* . n» ^ k o v > x *> o t * m& $ tL & £ t « e $ ti tz o 

[0 0 8 7] 

OltSBD^m^i-* t&iz, ZHfUD<QWrW (@2 2(OE-E»:?&^iffi) £«£L;fc 
ii^>, KliMNo. 4 8RZfNo. 4 9 i:ov>t{±, HI 2 3 , 02 4RZ^M2 5, 
02 6K7fi1riu<, W&D<Dm^l±M&XffihfrX&iO!Kffi1>%:fr'otzib^ ^efcfCfO^ 
Mo. 48a (No. 49a) K^^Xit, 0 2 7, 028 izm^tB < > CMJffiD Km 

ffi%XM&jf&Lx&i), jLx>n<om^H)m<, &mm&&e>m&mt&&Mm&&iizit 
Lx±m iz fa±-? & i t a>mm ztiiz 0 

[0 0 8 8] 

atur shrinkage test) Srfi^ ftm&frOMMR&^VT&feliZiS 

ffitiU 02 9 (A) KgtJD<, rt^ra^M^rt^^-ej.o^^ft^ggptz^v^ 
x#msT<t m<DX.m-t>*i£cx^%:\<>i><7)* r&j 1*10 (c) iz^-tiaK, rtwt 

^^-f^O^Rg^KfU^CfcioS: PFJU IWI0 (B) jc^-fSn < > l~£U t & 

®(9T-abo/c 0 SE5t*v>Ttt % r&j £ roj -e, r^^iu * r^j t% 

&J * TXJ T-7KtT*So 5&^3. I^No. 4 8, No. 4 9 25.^0. 4 8 a (N 
o. 4 9 a) Kov»Ttt, ±.&LizmV3F*mmirZlz&mLt:mWi*'?:<?>t tffflLt 

[0 0 8 9] 

^1 7 £0^1 8 t,zmir9-?-TX Y<D&&frbWhfr%: X -5 K> ScI^^ttOV^ 
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, ^1 7 frbWhfrKXiK, MWF<DmWi*®imLTftv?zNo. 49®.tfNo. 48 
a (No. 4 9 a) |:o^©^-^-fXMi, #li#%F £ B&|WI#^^#^tt-S C 

[0 0 9 0] 

«%G{i> S5t:^t3!cli^No. 5 0STOIi^5 0 a tlftt Ltti 
m^£ *)ntz*.nm&W (m& : l 9 0 mm, $19 0 0 mm, 5$:3 5 0 Omm^ > 

[0 0 9 1 ] 

itGcov>r, v#Miti$ k * n &®£kRv?mmmim<Di?;uim k & it & *bibj& £ 

>^M^fe^^^ H H H«i:<7)¥^ (¥^H e H ^#) *MIS|Wl«^L-Ci|iJ^i-^>a:*^, mm 
^v^yym*mz OWms l^^i-$q<. ^MWi&^tZo ttz, mmGfrhW&Ltz 
J I S Z 2 2 0 1 fcMfc-tZ 1 O-^isWtSr^lfcU i^frCo^T, 7A^7 

-m^m^mz £&?mn,m*ft ot»* (0. 2%»#) > Bim^s&^wfcpjTE 

[0 0 9 2] 

Scl 2&U f [H3 0, HI3 1 frhmhfr**.*) ^l<D»Gt:ov>t^, /J^O»% 
[0 0 9 3] 

m±co i ^ ^m<D%tmm&&i±, z r t p^^vxti s i t zmmmm-tz z t 

-e £ |6]± $ -2. £ t &X % % i> <D Xh £ o 
[0 0 9 4] 

*mmi<z£titf^ Zr + P, Zr + Si, Z r+P + S i mUv^i 

m&&) -e^at^ •f-coa^o$P'fpr^^ib-r > ^mi^^c-^s^&^afioz r, p 

0 CTxJf, ^1 9 tc^-T^K^^N o . 101~No. 1 2 4 tcov>-Cf±, CtLlC^- 
3r£*i&V>Zr. Zr + P, Z r + S i Xit Z r + P + S i ZiUffii^tZ Z\ t K X o X , 

MM®imK&ifzffigi i mmm<ikLtzm&i£ &§£w<D&mm&i&) iz&w-rzzttf 

[0 0 9 5] 

•i-%t>%, tM^No. lOlli, ^1 9-^2 1 iz^-fWi&MXC utSit 
ZntP, Sn, Sb, As, Pb, Bi, Se, Te, Mg, Al, B, Ti, C, M 
n, Ni, Cr, F e frhMfcZ fitz 1 m.iik±(Dytm t LT^S & P *«[3fc 

fi^^Mxf t LT^-r^^^i±miBL7ti£^ST-Z r £ t frC «t •) 

, ttzp *&&nm&&<D&mKm t LxmnL%\,*m&i l ztemzLtzffi&&x'Z rxa 

XttN i fcfcefcSMH-fr&o&aiTcaefc LTIttl.^i:iJ, MniSiy ^tf/XJiN 

1 x S i y O^TrS i 3 it**:*, £*t 1. 8+ (1/3) ([M 
n] + [Ni]) £[Si]^3. 5 +(l/3)([Mn] + [N i ]) ^M#«3ti"-I> «t ? JCft 
^LTi3< £ fc3W£ Lv> 0 ^i5, Cu^Iii, 65-92mass%t^S-t# 

ffiSE4# 2005-3057881 



mW2 004-233952 



: 19/ 



UtL<, 69~79mas s £ & X ftt Lv>„ ifc, Zn©E^II±, 4 

-3 3 ma s s%^^t«IL(, 1 6 - 2 8 m a s s %X$>2> Z ttf£ t 

*BM#\ affi, y«ItW<rffi:30~90% («FS L < fi 4 0 - 8 5 

96) , k m I 0 ~ 6 .0 % (0$ L < ii 0 - 5 5 %) , 7 ffi: 0-45% L < Ji 0 - 

3 5%) t^Sit, k , 7 ffi^ti-IfW5%-7 0% (jfiL<lilO~6 5% 
) X$>2>Zt, RXFam, «ffl, y »*8 0 %~ 1 0 0 % (0f L<(i8 
5-10 0%) tabSit, <0&flr*m%.-t ZZhifiU* LV». 

[0 0 9 6] 

4 fc> «E5fcK«^N o . 10 2(i, $19-^2 1 C^-TBB^S^C uiSitZn 
i P, Sn, Sb, As, Pb, Bi, Se, Te, Mg, A 1 , Mn, Ni, Co, C 

&<D&4K%mt L xmiR L & V^-^- tttffSB L tzW.&&X Z rXliZ r + P £#|J$s£-£& 
C fc fc«fc 0. ^WoefcRtH^tft-fifc^TfiSo Cu^ili, 65-9 

2ma s s%f*4ii:)WJ L < . 78-9 2 mas s %X$>2>Z. ttf£ Qjfrt Lv> 0 
£?z, Z n^IB^ifi, 4-33ma88%T*4£i#ffiL<, 4~16mass% 

*fclfe«>1*aM*» * »t & a ffi, « ffl <D&mffit&# a *I I 5 - 6 0 % , k ffi I 

4 0-9 5 %-?&&£*:, Xtf*. rfflO#thM»Jtsp**8 5%~1 0 0%*C*&ifc, 

[0 0 9 7] 

*7t. tKfii^iNo. 10 3a, ^19~S2 1 tC^-riS^fiT-C u fc S itZn 
fcSn, Sb, As, P, Mg, Al, B, C, Ni, Fe, C o^f>II?$tLfc lifil 

HtfIB LfcE-£#*e Z r fcira^-*-* £ £ J: \) , 4 P «3fc®#l^?>:&3l70« t Lti 
^L^v^#^(ittf|aL7t@E^itrZ rXI±Z r+P«tli?«uil:J: 15, *I&W«> 

fc*J, Cu<7)@2^»{±s 61~92mass%t**: 
tffitK, 6 5-9 2ma83%l?*-5£i:* t J:»)jf4U>o ifc, Z n CDE^fifi 
> 4~33mas s %^4i i Lv^ 0 

[0 0 9 8] 

fStfi^No. 10 4U, $19~$2 1 i'^-TiB^fiT'C utZa^Sn 
, Sb, P, As, Pb, Bi, Se, Te, Mg, Al, B, Ti, Ni, FefrbM 
JR2titzim£UL<D7£mt*&GLX%2>i><DX^ P*&&Wm&&<D'&%&££b LTI 
IR-t&m&fcifMmLtzW.&mX'Z rX(±Z r + S i Z Unfair 2> Z tbZX V) „ ifcPfctt 
efcRW-fr^O^SlTBSfk b-CS*?L*V>^tz«tSriaL7feie^T?Z r + P. Zr + Si 
XliZr + P + S i W$-&4iitJ: *) , *&W<D&nm&&£%-fZtiFX£2> 0 
&3b\ CuOie^fiti, 61~92ma88%-C*4£t#jfiL<, Z n^^Iii, 
8~38mass %-??&£ tiifi L^o 
[0 0 9 9] 

* fc. fcHfeSffl^N o . 1 0 5 tt, $E 1 9 ~^2 1 Km-pm&MiXC utZntPb 
StF/IliB i tP, Sn, Sb, As, Se, Te, Mg, Al, B, Mn, Ni, F 

e&t>m$iztLtz im&±.<D%mt*&mLx%&t><ox', p *®.&nm&&<D<&m%m 

t LXM1R-t2>m&Kte1ftmL1zm&AXZ rXliZ r + S i fciJD*H-<& £ t £ »? > i: 

fcp *®L&%:m'9r&o&m7nm t LXM^^^m^izuM^Ltzm^Mx-z r + p, z 

r + S iXliZr+P + S i £in^£-£& C J: *) , ^^<^5fcgai^ t £ t 
ti^o C u OIE^ifi 6 0-8 8m a s s%t*^JuJ:^S : S L<> 6 0-66 

mass%t^Sit#<l:l)jifJU^ Zn<^ie^Sfi, 8 - 3 8 m a s s %X$> 

^iiflU, 3 1-3 9ma s s %X'$>% ^ £tf £ *)ft£L\,> 0 
[0 10 0] 
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MSMMo. 1 0 6J4. 351 9~^2 1 ic^tE^i^Cu tZ n t S n 
tPbM/XiiBitP, Sb, As, Se, Te, Mg, Al, Ti, N i frbMSR 

$ fitz i mm±^7c* t ^tL-cis & ot% p STtfegfefta^^^TB* t ltm 

**»^KM:flWEL;fcIl'&**rZ rliiZr + S i »niUat), *fcP«:«3fc 
K«^O^0^3itfc UTj8KL*v»jjBr^K:{41trlBLfeIB#»"T?Z r +P^ Zr + S iX 
14 Z r +P + S i *lm*§*4Ct»:J:»), #5&W<0QfcK«<^£ * 
4?> C u <7)@fi^g(4^ 61~92mass £ L < . 78~92mass 

fcj&*J: <9 0£ Lv^o Zn©E^ili4~16mass%T^SiJ:#ff 

"* tv^ 0 

[0 10 1] 

fM^tNo. 10 7^ icl 9-^2 l^tBB^it?CutZnfcMn 
fcSitNi, Pb, Bi, A 1 frhM&Z fliz 1 ffiMJiOTGfSf t P , Sb, As, Se 
, Te, Mg, B, Ti, C, Fe, C o frhMIKZtitz 1 *JBLh©5B*fc Sr^LTS: 
P SrttQfcflt«^OdK>«7C*t LT»3R*a»^fctt^lBLrt:E£-*-CZ r * 
»1-&£tK4 *K * fcPSrtt3fcK«^0^5n3Ri: LTS^L*v>i^£ 14*515 L 
fc»6*T?Z rXfiZ r + P 1 1 iz 4 «? , *§i^Si^i:!5:tit^ 

CuOS^lli, 5 8~7 5mass%t*^:i:#ffH<, 5 8-7 
Oma s s%t*Si^i LV^ D Z n©E^I(±, 8-3 8m a s s %X 

$>ZZ.£itffi* L<, 20~38mas s%t^Sifc« Lv^ 0 
[0 10 2] 

£fc> feafi^iNo. 1 0 8 (4, ^1 9-^2 1 tr^-rse^-gtrC utZntSn 
tP, Sb, As, Pb, Bi, Se, Te, Mg, Al, B, Ti, Ni, Fe**>l 

* {4 mflfl L /cE^St- Z rlliZr + Si ZmWrtZ £ k 4 *K ££P« 
3fcJt«#^0!K^5£3K k LTjS^L^V^^^ttfllrlBLTtie^fiTZ r +P> Z r + S i 
WZr + P + S i 4 *K *»«OiSR*^i:&tii!Wl4. 

£45, Cu«E^fli6 1~9 2mas s%-e*5it«L<, Z n <^@E^S(4 4 ~ 
3 8ma s s %X$> % Z tiimt Lv* Q 
[0 10 3] 

%8fcWm&&No. 1 0 9t4, mi 9~fc2 l^tE*t"eCutZ ntAl 
tT, Sn, Sb, As, Pb, Bi, Se, Te, Mg, Al, B, Mn, Ni, Co 

TumtLXMKir^^KiimmLtzm^XZ rXttZ r + S i £Mrt££i:KJ: t) 
, SfcPfc^&SSPi^&^iM^Sit* L-cs^L*v^^^i4ttr®b^K^-ez r + P 

> Z r + S iXt4Z r +P + S i *2JD$g3*S £ £ J: »K *ftm<D&%m&&£ 

&o C u<D@E^il4 6 1~9 2m a s s %X$>& Z. t ifiU $ L < ^ Z nO 

ffi^l:(4 8-3 8m a s s %T'^;Hfi Lv> 0 
[0 10 4] 

MlH^No. 1 lOli, 9-^2 1 K^E^i-CC uiZntNi 
tSn, Sb, As, Mg, Al, Ti, C, Mn, Cr, Co*f>I«$^l«J^± 
©TcaRfc&'&JfrLT&a tOf, HtiieL^@e^4T'Z r + P. Zr + Si XiiZ r + P + 
S i Zmffi-rZZtlZ* !K &§£W<D&mm&&i:%'tZ!itfXZ2> 0 &45, Cu^ 
at4, 5 8 - 7 5m a s s %-C& & £ <h L < . 5 8 - 7 0 m a s s %-C&& £ t j&* 

4i9$ftLv^ 0 ifc, Zntf>IE#§}4. 8-38mass%t^^WiU, 10 
-3 7m a s s %X%>%> Z. t tf*4 L^ 0 
[0 10 5] 

MSi^No. lllli, SI 9-^2 1 Km-tm&MXC ntPtCot 
Zn, Sn, Mg, Al, Ti, Ni, Co, F e frbMnZtitz 1 SJgJLtOTnfgt 
f Lt*S &<DTN lrlBL^iB^#-eZ rXf4Z r + Si £K4 
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[0 10 6] 

4fc, MSi^iNo. 1 12i±, il 9-^2 1 K^-flB^S-eC uiSntNi 
tP, Zn, Pb, Te, Mg, Al, B, Ti, Mn, Ni, Co, F efrbMIRZtL 

»^twtttSriBL^B2'fr*T?Z rXttZ r +S i * £ fc Ki *) , 4 rt: P *«3fcKS| 
^OM5cfi UT®^L*v>^^t±mfBL^:@B^*-CZ r+P, Zr + SiKiZ 
r + P + S i ZDmmtZZtKX <9, #$&W<&3fc«»<fr£fc*-*-£fc:&*T?£*e 
[0 10 7] 

4fc, tt*Si^No. 11314, 3cl 9-^2 1 JC^i-gB-^iT'C u £Mg t P, 
Zn, Sn, Al, T i frhMjRZ fttz 1 ®J^±Otc^ fc LT& S 6 P 

5fcK«-e^Oifi:^7C* LTS^-t*»^HttHriBLfeR^*T?Z rXttZ r + S i £;&D 

mt & 1 1 ic i «j , * p ^tftSi^o^xi tLtii?u v>»^ {imte l 

K^ttZ r+P, Z r + S iXJiZ r+P + S i £ t iz X »9 , *«Moefc 

[0 10 8] 

4 fc, ^3cS^^No. 11411, ^19 ~^2 1 C^fE^It'C u fc S i b N i 
tP,_Zn, Sn, Mg, Al, B, Ti, C, Mn, Cr, C o frbMIRZ tltz 1 miik 

^L&v>m-£tcttitfrieLfcfe^*-cz r xaz r + p ^gHs zt izx 19, 

[0 10 9] 

4£, ftefcSffl^No. 1 1 5 its mi 9-^2 1 l:gfB2^itCuiS n tP, 
Zn, Sb, Mg, Al, Ti, Mn, Ni, Cr, C o *6Mi$*Lfc 1 m&>±<D?tm 

m&mx zriiizr + s i t k j: , ttzp i%&tmm&&<D&m%m t 

LxmfcL%^m&Kl±mmLtzm&mxZ r + P, Z r + S iX(4Z r + P + S i *M 

mz&zztKxt)^ *§&w<D&Mm&&t%-fzt&x~%z>o 

[0 110] 

4£, OTMiNo. 11611, il9~g2 1 IC^i-ge^M-eC utSntPb 
RXF/XltB i fc P, Z n, S b, S e, Mg, A 1 , T i , Mn, N i frb&jRZtit: 

imj.±<Qjumt*^mLx%zi><Dx^ p*m&nm&&<7>>&m7tmt Lxmn-r^m 

^fctttfTKLfcE^i-eZ-rXttZ r + S i Ztinffi-f 2> H t iz X r) , 4 P *®3cMm& 
&<V>&myumtLXm&L%:\,*i$,<&lZimmLtzm<&mxZ r+P, Zr + SiXllZr 

+ p + s i zmmmtzzttzx *), «i«^tit^^t^ 0 

[0 111] 

4fc, S^fi^No. 1 1 7 {4, ^1 9-^2 1 izm-rm^&XC utP hJktf/ 
XtiTefcP, Zn, S n, Te, Mg, Al, Ti, Ni, F e 3$»<E>j8#?$itJfc 1 ttHJl 

HuieL/cSe^-g-CZ rXfiZ r + S i 5rSD^-r^i fcfcJ: 19 , ttzP *®&nm&&<0'& 
m^mt LX&]RL%^i§i&lZi*Ms&Ltzm&MXZ r+P, Z r + S iXHZ r +P + 

s i zmmmtzztKx 19, *nw^f ftti t^t-i -So 

[0 112] 

4fc, Mfi^No. 1 1 8 f±, 9-^2 1 K^I-SS-a-fi-eC uiSitZn 
, P, Sn, Mg, Al, Ti, Mn, Ni, C r frbMRZ tltz 1 mi±.<D%mt 

^frtra^icoT*, p tttsxii^Mj&i t \.xm$i-?&m&\ztemmvtzw.'km. 
xzx zmm-tzztizx*), tfzp*mknm&&<D&m%mt ltikl*^}; 

tllJlfiLJtie^g-eZ rXflZ r + P tizX <9 % #J£H§<£>3fce^&£ & 

[0 113] 
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4 te> «5fcJt«^N o . 1191^^19 ~S 2 1 K^tiE'&feC utTitZn 
, Sn, Mg, Al, C, N i ^hM^ftiz im&±<D7umt*^LX%:& 
IffBLTtiB^-fi-eZ r + P, Zr+S iX«Z r + P + S i fcjnifrrs £ J: «K ##§ 

[0 114] 

tScfi^No. 12 0l^il9~g2 1 fcjOr*-E-&*-CC u i: B e tZ r 
, Zn, Sn, Mg, Al, Ti, Ni, C o frbMIRZtitz 1 W&±V>fcXb L 

P , S i X*4 P + S i fcjn«-r* £ i: tc J; , I^Zr ^«3cfiMo£-l7cl tU 
S^L*V^^-^{±lraL^K^*-eZ r + P, Zr+S iXI±Zr + P + S i 

[0 115] 

BEfeJMTfr&N o . 1 2 1 tt, Si 9~S2 1 i:^tSB^tTC utAUSi 
, Zn, Sn, Pb, Bi, Se, Te, Mg, Ti, C, Mn, Ni, Co, FeH 
fliz 1 «J0l±O7C* fc It * £ * OT\ S i Sr«3fcK$H'fr&«>£^G* k L 

XMtfttZm&fciimZLtzm&MX-Z rlllZ r +P«rJn^*ikJ*J: •? , ifcS i 
£®&Kil^<9<j/^7GSf t UtU?L fcv>»-6-Ktttffg2 L^IB^T Z r +P, Z r + 

5 iXteZ r + P + S i *Jn«B*« £ J: t) , ^©gScSH^t 4ti 

6 o 

[0 116] 

MSI^iNo. 1 2 2i4, Si 9~S2 1 K^-tm^AXC u £ N itZn 
, Sn, Mg, Al, B, Ti, C, Mn, Cr, Co, F e frhMIRZtllz 1 S^±0 
7C*fc*#J&LT*a«>0"T? % Titrf&LfcSfi^-ST-Z r +P, Zr + S iXJ4Z r + P + S 

[0 117] 

tfcs Wli^iNo. 12 314, Si 9~S2 1 K^m^MXC utCrtZr 
, Zn, Sn, Mg, Al, Ti, Ni, Co, Fe, A g frbMUlZ fltz 1 m&±<D% 

LfcE-fr*TP, S iXttP + S i &iitig-*-*iifc:J: «K tfcZ r*t»gi^©i!« 
3I:n:St£ L-ca^L&v>»#^titrlBLfeE^*-^Z r + P, Zr + Si XttZ r + P + 

s i zmmz^t&z.tKx *k ^wottstfi^fc * 0 

[0 118] 

MfH^iNo. 12 414, S19~S2 1 ^tiB^i-CCu iCriP, 
Zn, Sn, Mg, Al, Ti, Ni, Co, Fe, A gfrbMIRZfltz 1 m^±<Dytm 

Sfi-a-ftT' ZrXiiZr+Si £ t \,z «fc , t 1z P *ttBfcK8i'fr&©!&&5c3lf k 

LTMiRL^V^^^tiftflBL^gH^a-r-Z r +P, Z r + S iXI4Z r + P + S i ^ 

[0 119] 

ftiStRfH^No. 12 514, Si 9~S2 1 fc^E-frS-eC u t Z r £ Z n 
, Sn, Mg, Al, Ti, Fe, A gfrhMIRZtltz 1 «JSLt07Gfif £ fc^LTfc* 
fcOT, flriBLfcE^iTP, S iXiiP + S i fcKi 9, #§&lK03fcH 

[0 12 0] 

tt3fcJt«£-&N o . 1 2 6 Si 9~S2 1 bZTjk-fgZ&mx-C utPtZn, 
Sn, Mg, Al, Ti, Fe, A g fltz 1 SJSL±05c^ £ VX * £ 

<^T% lffitBLrt:BB'g»*TZ rXf4Z r + Si i t J: «? „ #5&W<Z>3fcKSi<g- 

[0121] 

CutZntSi, Al, X (S n, Sb, As, Mg^ibg^Stt* lt£l 
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±<D7nm) , Y (Pb, Bi, Se, Te, Fe, Ni, C r&frhM]RZtL& lt£l± 
<&7G*) -drafts*!,* lt£l±^xit^6:5:01oZn^3ma s s %m±^1"^, 
*^No. 101~No. 110£, -ItUCZr, Zr + P, Zr+SiiaZr + P 
+ S i &l)m-r&£tte£ *K *»H^^«SSIi*^<kL^:gfcStfl!^tS6*fl&tcgfc 
fct±, Zn»jcf^tfifflS^ 6 0sS [Cu] - 3. 5X [Si] - 

1. 8X [Al] -0. 5X [X] +0. 5X [Y] +aX [Mn] ^90 (&t L < i± 
61£ [Cu] -3. 5X [Si] -1. 8X [Al] -0. 5X [X] +0. 5X [Y 
] +aX [Mn] £8 8, £ b&&& L < , «t *> Sf 4 L < »4 6 2 £ [Cu] -3. 
5X [Si] -1. 8X [Al] -0. 5X [X] +0. 5X [Y] +aX [Mn] £7 

2, ftfcfctt6 4£ [Cu] - 3. 5X [Si] -1. 8X [Al] -0. 5X [X] + 
0. 5X [Y] + ax [Mn] £6 8) ^MMtn^^iU>„ fiU ±5££j3 
i^T\ a. it [Mn] t [Si] t(DM&tzXoXfeibbtL&fa.T?jb*) ^ Mni^O. 5m 
a s s%l±t^otlo0. 2X [Si] £ [Mn] £3. 5X [Si] <Dt£l±a = 

[0 12 21 
[0 12 3] 
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•a&SSjS; (ma s s %) 


Cu 


Zr 


P 


Si 


Zn 


Sn 


Mg 


Pb 


Bi 


Ni 


Cr 


Co 


Ae 


1 


99, 87 


0.040 


0. 04 




















0. 05 


1a . 


99. 91 




0.04 




















0. 05 
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99. 40 


0.150 


0. 05 
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0. 40 
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99. 38 
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9 


93. 91 


0. 045 
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9a 


93. 84 


0. 060 






0. 30 
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10 


94. 30 
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0. 07 
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10a 


94. 35 


0. 050 








4.5 
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0 01-0 45 
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0. 003-0. 3 
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0. 001-0.5 


125 










0. 001-0.2 
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0. 0003-0. 02 


0. 2-3. 5 


0.2-2 \ 


0. 05-0.4 




0. 01-0.4 






102 


0. 0003-0. 02 


0. 2-3. 5 


0.2-2 




0. 005-0.4 






- 


103 


0. 0003-0. 02 




0. 03-1 




0. 005-0. 4 


0. 01-0. 4 






104 






0. 03-1 






0.01-0.4 






105 




0. 03-1 


0. 03-1 






0. 01-0.4 






106 






0. 03-1 












107 


0. 0003-0. 02 


0.3-5 


0. 2-2 




0. 005-0.4 


0. 01-0.4 






108 






0. 03-1 






0. 01-0.4 






109 




0. 03-1 


0. 03-1 




0. 005-0. 4 


0. 01-0. 4 
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0. 0003-0. 02 


0. 03-1 


8. 0-15 


0. 05-0. 4 


0. 005-0. 4 
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0.01-0.3 




0.1-0.5 


0. 01-0. 3 






112 




0. 03-0. 5 


0.05-1 




0.01-0.3 


0. 01-0.3 






113 


















114 


0. 0003-0. 02 


0.03-0.5 


0. 3-3. 5 


0. 05-0. 3 


0.01-0.3 








115 




0. 03-0. 5 


0. 03-1 


0. 05-0. 3 


0.01-0.3 








116 




0. 03-0. 5 


0. 03-1 
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0. 03-2 






0. 01-0.3 






118 




0. 03-0. 5 


0. 01-0.3 


0. 05-0. 3 
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0. 0003-0. 02 




0.01-0.3 












120 






0. 03-2 




0.1-2 
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0. 03-0. 5 


0. 3-3. 5 




0.01-0.3 


0.1-3 
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0. 0003-0. 02 


0. 03-0. 5 


5. 0-30 


0.1-1 


0. 01-0.3 


0. 1-3 






123 






0. 01-0.3 


0,1-1.0 


0.01-0.5 


0.01-0.3 


0. 003-0. 2 
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0.01-0.2 


I 0.1-1.0 


0. 01-0.5 


0. 01-0.5 


} 0.003-0.2 


> 
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0.01-o.c 


\ 0.003-0.2 


> 
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